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Gaucher disease is a rare inherited lysosomal storage disorder that is caused by the mutations in the gene for the enzyme glucocerebrosidase (GBA1). Accumulation of glucocerebroside in the lysosomes of macrophages results in hepatosplenomegaly, cytopenia, growth retardation, bone disease (pain, bone crises, osteoporosis, avascular necrosis) and depending on the type, neurological involvement. It has been reported that the incidence of malignant disorders is increased in patients with GD. 1, 2 However some studies indicate that except for multiple myeloma the incidence of solid tumors and hematologic malignancies are not significantly increased. 3, 4 Retinoblastoma is the most common primary intraocular malignancy of childhood. It is a disease of infants and toddlers, with 95% of cases occurring before the age of 5 years. 5 The disease is most likely to be originated from the precursors of cone photoreceptors. Incidence of retinoblastoma is constant worldwide at one case per 15 000-20 000 live-birth. 6 The association between GD and retinoblastoma has not been reported until now. Here we report the case that was diagnosed retinoblastoma at the age of 2 months and then GD at the age of 11 months.
Case Report
An 11-month-old infant was referred to our hospital with complaint of abdominal distention. He had been diagnosed with bilateral retinoblastoma at the age of 2 months and unilateral enucleation was performed on
The Turkish Journal of Pediatrics • May-June 2019 his right eye. Standard chemotherapy protocol for retinoblastoma was given 6 times for his left eye during his follow up period. He was born to consanguineous parents.
On admission, physical examination revealed a mildly malnourished patient with hepatosplenomegaly (spleen 8 cm, liver was 6 cm palpable below the subcostal margin). Laboratory values confirmed thrombocytopenia (platelets 71000/µl). An iliac crest bone marrow aspiration sample demonstrated infiltration of lipid-laden foamy macrophages ( Fig. 1 ). Serum level of chitotriosidase was markedly increased (4208nmol/ml/h; normal < 78.5 nmol/hr/ml) and glucocerebrosidase enzyme activity was decreased (1.16 nmol/h/ mg protein, reference ranges; 9.4±3.2 nmol/h/ mg protein). GBA1 gene analysis revealed that he was homozygous for the L444P point mutation. Enzyme replacement therapy was initiated with imiglucerase (Cerezyme®, 50 U/kg body weight every 2 weeks). At the end of the 40th week of treatment, we observed decrement of the liver and spleen volumes and improvement in platelet count. After the diagnosis of GD and initiating the enzyme therapy he took intra-arterial melphalan treatment for his left eye. Unfortunately, he was unresponsive to the treatment, thus enucleation was also performed on his left eye. He is presently alive and is still followed up with enzyme replacement therapy. Informed consent was obtained from the family before this case report.
Discussion
It has been reported that patients with GD have an increased lifetime cancer risk in particular of hematological origin. Shiran A et al. 1 reported a 14.7-fold increased risk of hematologic malignancies. It has been speculated that the chronic stimulation of the immune system by excessive glucocerebrosides accumulation may cause lymphoproliferation. 7 There are also several case reports of non-hematological malignancies reported in association with GD (including bone, colon, liver, lung, kidney, brain). 8 Until now coexistence between GD and retinoblastoma has not been reported. Retinoblastoma is the most common primary intraocular malignancy of childhood. Seventy five percent of patients with retinoblastoma present with unilateral disease at a median age peak of 2 to 3 years. 9 Bilateral cases tend to present at a younger age and have a mean age of onset 9 months earlier than unilateral cases. Our patient was diagnosed with bilateral retinoblastoma at the age of 2 months. Knudson's 2-hit hypothesis disclosed why the onset of bilateral retinoblastoma is earlier than the unilateral ones. He suggested that at least 2 mutations are required for tumor initiation; germline mutation and a mutation in any somatic cell and germline mutation do often portend an earlier presentation. 10 Our patient was diagnosed with GD at the age of 11 months. The age of diagnosis depends substantially on the mutation that is detected in the patient. Mean age at diagnosis in the patients with the N370S/N370S genotype was 27.2 years (SD, 19.7 years); with L444P/L444P genotype, 2.3 years (SD, 3.2 years). 11 The patient was homozygous for the L444P point mutation. L444P is the most prevalent mutation accounting for 42% in Turkish patients. 12 To our knowledge L444P homozygosity tends to result in neuronopathic disease, although he had no neurological involvement maybe because of early age at diagnosis, the patient is most probably GD type 3.
In the literature, there are few cases that report the co-existence of malignancies and GD in the pediatric age group. One report with 2 cases is about the association between the GD and acute lymphoblastic leukemia, the other one is a 16 year-old male with peripheral T-cell lymphoma. 13, 14 For non-hematological malignancies there is one report, an 18-yearold adolescent presenting with neuroblastoma who was later diagnosed with GD. 15 In 2005 the outcomes of Gaucher Registry, the database of nearly 3000 patients with GD, revealed no cancer between 0 and 10 years. 3 Despite considering the lack of medical records of some cases, on the basis of this comprehensive study, the diagnosis of cancer in children with GD seems to be quite rare.
There are some reports concentrating on the risk of cancer in GD with specific mutations. But there is no data, which has shown the genotype correlation with cancer. 2 Several theories have been suggested to clarify the association between GD and cancer. Overemphasized theory focuses on the accumulation of glucocerebroside as the main factor impacting the immune system. Excessive accumulation of glucocerebroside exaggerates B-cell function, dysregulates T-cell function, disrupts the antigen presentation and triggers macrophage activation, leading to chronic stimulation of the immune system. 16 This dysregulations result in enhanced cytokine secretion and B-cell expansion.
The other theory is the retention of bioactive lipids. Progressively accumulated lysosomal glucocerebroside is deacylated and transported out of the lysosomes. Glucocerebroside and glucosylsphingosine (deacylated glucocerebroside) are hydrolyzed by neutral glucoserebrodisidase in the extralysosomal compartment and generating bioactive lipids, ceramide, glucose and sphingosine. Sphingosine is phosphorylated via two kinases and this leads to the formation of sphingosine-1-phosphate, which has anti-apoptotic, pro-mitogenic and proangiogenic effects. 17 The retention of mutant glucocerebrosidase molecules themselves in the endoplasmic reticulum may lead to the formation of harmful protein aggregates causing cellular toxicity. Splenectomy and hyperferritinemia are the other factors contributing to cancer development in GD. 8 In our patient retinoblastoma developed at a rather young age and before the diagnosis of GD. It is highly suspicious that glucoserebroside accumulation induced immune dysregulation before clinically overt GD. Thus, we believe the co-existence of retinoblastoma and GD in our patient does not support the theories mentioned above and suggests that both diseases are coincidental.
In conclusion, we reported a male infant with two rare diseases, even rarer considering his age. Although the pathophysiology of the association between GD and cancer remains unclear and there are controversies concerning this association; malignancies should be kept in mind during GD patients follow up.
